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(57)Abstract: 

PURPOSE: To reduce information quantity on a 
connection control table in an ATM exchange and to 
process the reception processing of an ATM terminal 
equipment at high speed with a hardware processing in 
an ATM communication network system. 
CONSTITUTION: In the ATM communication network 
system, a pair of inter- multiple point connections 6a of 
a virtual path are set between the ATM communication 
equipments (ATM terminal equipments 1) and virtual 
channel identifiers are uniquely assigned to the 
respective ATM communication equipment. The ATM 
communication equipments store and transmit the 
virtual channel identifier assigned to the transmission 
destination ATM communication equipment into/to the 
header of an ATM cell. The transmission destination 
ATM communication equipment judges whether 
information is addressed to oneself or not by the virtual 
channel identifier of a received ATM cell. When it is 
addressed to oneself, the received ATM cell is fetched 
In side. When it is addressed to others, the received ATM cell is aborted. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ATM communication network system which two or more installation of the ATM 
communication device which has the transmitting function and reception function of an ATM eel 
is carried out, and between said two or more ATM communication devices is mutually connected 
through a connection, and builds a communication network Connection management TEPURU 
which stores the virtual path identifier and virtual channel identifier which were uniquely assigned 
to each ATM communication device to said ATM communication devices of each in said 
communication network. The ATM eel transmitting section which transmits the ATM eel to which 
the virtual channel identifier assigned to the virtual path identifier and transmission place ATM 
communication device which were assigned to the transmitting agency ATM communication 
device according to said connection management table was added, When the virtual channel 
identifier added to said ATM eel and the virtual channel identifier assigned to the transmission 
place ATM communication device are in agreement according to said connection management 
table, an ATM eel is incorporated inside a transmission place ATM communication device. It has 
the ATM eel receive section which discards an ATM eel when not in agreement The ATM 
communication network system characterized by setting up the connection between one-pair 
multipoints of the virtual path identified by the virtual path identifier added to the ATM eel 
transmitted among said two or more ATM communication devices. 

[Claim 2] In the ATM communication network system indicated by said claim 1 The virtual 
channel identifier which shows all ATM communication devices is stored in connection 
management TEPURU of said each communication device of ATM. The ATM eel to which the 
virtual channel identifier which shows the virtual path identifier assigned to the transmitting 
agency ATM communication device in said ATM eel transmitting section and all ATM 
communication devices was added is transmitted In said ATM eel receive section That judge 
that all ATM communication devices are transmission places when the virtual channel identifier 
which shows the virtual channel identifier added to the ****** ATM eel and all ATM 
communication devices is in agreement, and an ATM eel is incorporated inside a transmission 
place ATM communication device The ATM communication network system by which it is 
characterized. 

[Claim 3] In the ATM communication network system indicated by said claim 1 The memory 
which each other is shared between two or more ATM communication devices by each ATM 
communication device, and builds one shared memory space on the whole to it, The ATM eel 
transmitting section which transmits the ATM eel in which the information changed into 
information field was stored and the address information on shared memory space was stored in 
all or a part of virtual path identifier and virtual channel identifier, The address information on 
shared memory space is recognized from the virtual path identifier stored in said ATM eel, and a 
virtual channel identifier. The ATM communication network system characterized by having the 
ATM eel receive section which changes the content of information of the memory inside a 
transmission place ATM communication device based on the modification information stored in 
said ATM cel. 

[Claim 4] The ATM communication network system with which it is characterized by being 
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contained at all or a part of ATM Adaptation layer type 3/4 multiplex identifier of a eel 
disassembly-and-assembly sublayer Protocol Data Unit in the ATM communication network 
system indicated by said claim 3 while the address information on the shared memory space 
transmitted from said ATM eel transmitting section is contained at all or a part of virtual path 
identifier and virtual channel identifier. 

[Claim 5] The ATM communication network system with which it is characterized by being 
contained at all or some of head tag of an ATM Adaptation layer type 3/4 the convergence 
sublayer common section and a Protocol Data Unit, and termination tag in the ATM 
communication network system indicated by said claim 3 while the address information on the 
shared memory space transmitted from said ATM eel transmitting section is contained at all or a 
part of virtual path identifier and virtual channel identifier. 

[Claim 6] The ATM communication network system with which it is characterized by being 
contained at all or a part of display between users of an ATM Adaptation layer type 5 the 
convergence sublayer common section and a Protocol Data Unit in the ATM communication 
network system indicated by said claim 3 while the address information on the shared memory 
space transmitted from said ATM eel transmitting section is contained at all or a part of virtual 
path identifier and virtual channel identifier. 

[Claim 7] The ATM communication device which builds the ATM communication network system 
indicated by either said claim 1 thru/or claim 6, 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ATM communication device which builds an 
ATM (Asynchronous Transfer Mode) communication network system and this ATM 
communication network system. Especially in this invention, an ATM swap device iand an ATM 
terminal unit are contained in an ATM communication device. 
[0002] 

[Description of the Prior Art] drawing 1 2 — for example, — The ATM Forum It is the block block 
diagram of the conventional ATM communication network system shown by "ATM User-Network 
Interface Specification Version 3,0" (1 994) which is a specification. In this drawing, ATM terminal 
unit la-lf and the ATM swap devices 2a, 2c, and 2e are contained in an ATM communication 
network system, and an ATM communication network system is built. 

[0003] An ATM eel is transmitted in ATM terminal unit la-lf, or an ATM eel is received. ATM 
terminal unit 1a-1f — the object for each terminal units — connection management table 3a-3f 
is mounted, the object for terminal units — the connection set up between transmission place 
ATM terminal unit 1a-1f either which serves as the other party is managed connection 
management table 3a-3f. the object for terminal units — connection management table 3a-3f — 
the transmission place ATM terminal unit 1 — it consists of matching of the virtual path 
identifier added to the ATM eel transmitted and received a-1f, and a virtual channel identifier. 
[0004] The ATM eel sent and received in ATM terminal unit 1a-1f in the ATM swap devices 2a, 
2c, and 2e is relayed. The connection management tables 4a, 4c, and 4e for swap devices are 
respectively mounted in the ATM swap devices 2a, 2c, and 2e. The connection management 
tables 4a, 4c, and 4e for swap devices manage the connection set up between ATM terminal unit 
1a-1f either. The connection management tables 4a, 4c, and 4e for swap devices consist of 
matching with the virtual path identifier and virtual channel identifier which were added to the 
receiving ATM eel, and the virtual path identifier and virtual channel identifier which were added 
to the transmitting ATM cel. 

[0005] Sign 7ac is the connection between 1 to 1 point of the virtual channel set up between 
ATM terminal unit 1a and ATM terminal unit 1c. Although omitted in this drawing, in all ATM 
terminal unit 1a-1f, the connection between 1 to 1 point of a virtual channel is set up in the 
shape of [ of a network ] an eye. 

[0006] Here, a connection is logical connection set up between one ATM terminal unit (for 
example, la) and one ATM terminal unit (for example, 1c) for 1 to 1 point. Usually, a connection 
is bidirectional for 1 to 1 point. Moreover, a virtual path is what bundled one or more virtual 
channels, and it is constituted- A physical transmission line is what bundled one or more virtual 
paths, and is constituted. A connection has what is set up by the virtual path, and the thing set 
up by the virtual channel. Two or more virtual channels can hold in the interior of the connection 
of a virtual path, and the connection of a virtual channel consists of only single virtual channels. 
[0007] In addition, it is possible to have an ATM terminal unit 1a-1f function in the ATM swap 
devices 2a, 2c, and 2e. Therefore, when need to distinguish ATM terminal unit 1a-1f and the 
ATM swap devices 2a, 2c, and 2e and they do not need to be explained in this description, these 
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name generically and are written as an ATM communication device. 

[0008] Drawing 13 is drawing showing the protocol structure of ATM. A physical layer, an ATM 
layer, and an ATM Adaptation layer are contained in protocol structure from a drawing Nakashita 
side. A eel disassembly-and-assembiy sublayer and a convergence sublayer are contained in an 
ATM Adaptation layer. The convergence sublayer common section and the convergence sublayer 
service dependence section are contained in a convergence sublayer. 

[0009] In said ATM layer, separation of multiplex [ of an ATM eel ] and an ATM eel and exchange 
of an ATM eel are treated. In an ATM Adaptation layer, Types 1-5 are specified according to the 
demand of a high order layer, information is divided into a fixed-length eel, it is transmitted, and 
the justification of the transmitted information is verified. 

[0010] Next, actuation of an ATM communication network system is explained. First, setting out 
of the connection management tables 4a, 4c, and 4e for swap devices is explained, the case 
where a connection is set up for 1 to 1 point to the ATM communication network shown in 
drawing 12 — beforehand — all the objects for terminal units — connection management table 
3a-3f and all the connection management tables 4a, 4c, and 4e for swap devices are set up. 
When setting up a connection in the shape of [ of a network ] an eye to ATM terminal unit 1a-1f, 
an entry is needed only for the number of connections which should be relayed in person in the 
ATM swap devices 2a, 2c, and 2e in each connection management tables 4a and 4c for swap 
devices, and 4e. For example, when setting up a connection respectively between ATM terminal 
unit la and ATM terminal unit 1b-1f, a connection's numbers of entries needed in connection 
management table 4a for swap devices in ATM swap device 2a as shown in drawing 14 are five 
entries. 

[001 1] Drawing 14 is drawing showing the content of connection management table 4a for swap 
devices in ATM swap device 2a. Connection management table 4a for swap devices is a table 
which changes into output side information the input-side information formed in ATM swap 
device 2a in the combination of a port number, a virtual path identifier (VPI) value, and a virtual 
channel identifier (VCI) value. A port 0 is the port number to which ATM terminal unit la was 
connected Ports 1, 2, and 3 are the port numbers to which ATM terminal unit lb and the ATM 
swap devices 2c and 2e were connected respectively. 

[0012] The actuation in the case of transmitting an ATM eel to ATM terminal unit lb from ATM 
terminal unit la is explained. In ATM terminal unit la, the virtual path identifier "VPIO" 
corresponding to ATM terminal unit lb and a virtual channel identifier "VC10" are added to an 
ATM eel by own connection management table 3a, and this ATM eel is transmitted. 
[0013] In ATM swap device 2a, an output port number "a port 1" is grasped by connection 
management table 4a from the virtual path identifier "VPIO'' added to said ATM eel inputted 
from Port O, and a virtual channel identifier "VCIO." Then, in ATM swap device 2a, said virtual 
path identifier "VP10" and a virtual channel identifier "VCIO" are respectively changed into a 
virtual path identifier "VP11" and a virtual channel identifier "VC11." This changed ATM eel is 
transmitted to ATM terminal unit Ib. 

[0014] In ATM terminal unit lb, it is recognized from the virtual path identifier "VPII" added to 
the received ATM eel, and a virtual channel identifier "VC11" that it is the ATM eel received 
from ATM terminal unit la by own connection management table 3b, and an ATM eel is 
incorporated inside. 

[0015] When transmitting an ATM eel from ATM terminal unit la to ATM terminal unit 1c, each 
actuation of ATM swap device 2c and ATM terminal unit 1c is explained. Drawing 1 5 is the block 
block diagram of the important section of the ATM communication network system explaining 
actuation of ATM swap device 2c and ATM terminal unit 1c. Unless especially the element to 
which the same sign as the sign given to the element already explained in the drawing used by 
this drawing 15 and explanation after this was given has explanation, it has the same function, 
and it overlaps and explanation is not given. In drawing 1 5 , a sign 9 shows the flow of an ATM 
cel. 

[0016] As shown in this drawing 1 5 , between ATM swap device 2c and ATM terminal unit 1c, 
connection 7ac is set up for 1 to 1 point of a virtual channel. In ATM swap device 2c, connection 
management table 4c is used and the virtual path identifier and virtual channel identifier of an 
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input ATM eel are changed into the virtual path identifier of an output ATM eel, and a virtual 
ehannel identifier. In ATM terminal unit 1c, it is recognized from the arriving virtual path identifier 
and virtual channel identifier of an ATM eel that said ATM eel is addressing to itself in 
connection management table 3c, and this recognized ATM eel is incorporated inside. When the 
ATM eel which is not addressing to itself accidentally arrives, the ATM eel which arrived is 
discarded. 

[0017] In the case of a connection, actuation of the above-mentioned ATM terminal units la, lb, 
and 1e is processed by the high speed by H/W for 1 to 1 point However, the number of entries 
of connection management table 4c for swap devices has the trouble of increasing depending on 
the ATM terminal unit 1a-1f number which builds an ATM communication network. 
[0018] In order to solve such a trouble, the connection between one-pair multipoints who can 
reduce the number of entries in connection management table 4c for swap devices is used. 
Drawing 1 6 is the block block diagram of an ATM communication network system. The ATM 
communication network system shown in this drawing is fundamentally built by the same system 
configuration as the ATM communication network system shown in above-mentioned drawing 
12 . Connection Sbetween one-pair multipoints a is a virtual channel which makes a transmitting 
agency ATM terminal unit la set up beforehand. Although omitted in this drawing, the connection 
between one-pair multipoints who makes each a transmitting agency also in other ATM terminal 
unit 1b-1f is set up. 

[0019] Here, the connection between one-pair multipoints is logical connection set up between 
the transmitting agency ATM terminal unit of one, and two or more transmission place ATM 
terminal units. Usually, the connection between one-pair multipoints is an one way from a 
transmitting agency to a transmission place. For example, when transmitting agency ATM 
terminal unit la transmits an ATM eel to If of transmission place ATM terminal units, an ATM 
eel is transrhitted to connection Sbetween one-pair multipoints a in which If of transmission 
place ATM terminal units is contained On the other hand, among transmission place ATM 
terminal unit 1b-1f contained in said connection Sbetween one-pair multipoints a, ATM terminal 
unit 1b-1e other than 1f of ATM terminal units will once incorporate an ATM eel inside, if said 
ATM eel is received. In the incorporated ATM eel, a frame is assembled by the ATM Adaptation 
layer and it is further judged by software processing based on a high order layer whether it is 
addressing to itself. Eventually, an ATM eel is discarded. 

[0020] In ATM swap device 2a, although the entry in each connection management table 4a for 
swap devices is needed, only the number of connections which should be relayed in person can 
reduce the entries corresponding to connection Sbetween one-pair multipoints a to one entry, as 
shown in drawing 17 . This drawing 17 is drawing showing the content of connection management 
table 4a for swap devices in ATM swap device 2a, when connection Sbetween one-pair 
multipoints a is set up. 

[0021] When transmitting an ATM eel from ATM terminal unit la to ATM terminal unit 1e, 
actuation of ATM swap device 2c and the ATM terminal units 1c and Id is explained. Drawing IS 
is the block block diagram of the important section of the ATM communication network system 
explaining actuation of ATM swap device 2c and the ATM terminal units 1e and Id. Similarly, a 
sign 9 shows the flow of an ATM eel and sign Sa shows the connection between one-pair 
multipoints. In ATM swap device 2c, connection management table 4c is used and the virtual 
path identifier of an input ATM eel and a virtual channel identifier are changed into the virtual 
path identifier of an output ATM eel, and a virtual channel identifier. In the ATM terminal units 1e 
and 1 d, it is recognized that it is the ATM eel which arrived from connection Sbetween one-pair 
multipoints a by which said ATM eel is connected with self on the connection management 
tables 3c and 3d from the virtual path identifier and virtual channel identifier of an ATM eel 
which arrive respectively, and the recognized ATM eel is incorporated inside. An ATM eel is 
discarded when a connection's ATM eel to which self is not connected accidentally arrives. 
[0022] In the ATM terminal units 1c and Id, respectively, a frame is assembled by the ATM 
Adaptation layer, it is judged by software processing by the high order layer whether it is 
addressing to itself, and when it is addressing to itself, an ATM eel is incorporated inside. An 
ATM eel is discarded when it is not addressing to itself. 
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[0023] LSI for eel assembly drawing 19 is indicated to be to for example, a tolan switch 
corporation "SARA Chipset Techinical Manual Edition 4A" (1994) It is circuit system 
configuration drawing of SARA1R. As shown in this drawing, a circuit system is built including 
LSI61 for eel assembly, the packet memory 62, the control information memory 63, the 
processor interface (processor I/F) 66, and the eel interface (eel I/F) 67, The virtual channel 
identifier virtual path identifier table (VC table) (VP table) 64 and 65 is contained in said control 
information memory 63, 

[0024] LSI61 for eel assembly performs a part of ATM layer and a part of ATM Adaptation layer. 
The remaining part of an ATM layer is performed by hardware, and the remaining part of an ATM 
Adaptation layer is performed by software. The packet memory 62 is used for a packet in an 
ATM eel in the ******** case. In case the control information memory 63 assembles an ATM 
eel to a packet, it is referred to. The virtual path identifier of the connection who should receive 
in the virtual path identifier table 65 of the control information memory 63 is stored. The virtual 
channel identifier of the connection who should receive in the virtual channel identifier table 64 
is stored. The processor interface 66 is used for access between the processor which performs 
the remaining part of said ATM Adaptation layer, and high order layer processing, and the packet 
memory 62. The hardware which performs the remaining part of said ATM layer is connected to 
the eel interface 67. 

[0025] LSI61 for eel assembly can identif^^ by hardware processing whether it is the ATM eel 
which the virtual path identifier of an ATM eel which arrived on the virtual path identifier table 65 
and the virtual channel identifier table 64, and a virtual channel identifier should receive. 
However, like the above-mentioned ATM communication network system, when not identified by 
the virtual path identifier and the virtual channel identifier, a packet is passed to a processor 
through the packet memory 62, and it is identified whether it is the ATM eel which should be 
received in software processing, 

[0026] Although the number of entries of each connection management table 4a"~4c for swap 
devices increases in the connection between one-pair multipoints depending on the number of 
the ATM terminal units 1 which build an ATM communication network, the rates of an increment 
are few for 1 to 1 point as compared with a connection's ease. However, as mentioned above, 
processing of the transmission place ATM terminal unit 1 becomes complicated. 
[0027] Drawing 20 is the block circuit diagram of the ATM communication network system of 
example of another shown by the above-mentioned reference. In the ATM communication 
network system shown in this drawing, memory 5a-5f is respectively mounted in each ATM 
terminal unit 1a-1f interior, two or more of these memory 5a-5f builds one room on the whole, 
and this one room is shared between two or more ATM terminal unit 1a-1f. 
[0028] Actuation of this ATM communication network system is explained. For example, the 
information changed to other ATM terminal unit 1b-1f and the address information on shared 
memory space are transmitted at the same time information (data) is written in own memory 5a, 
when ATM terminal unit la changes the data in shared memory space. Reception of the 
information changed in ATM terminal unit 1b-1f and the address information on shared memory 
space changes the memory 5b-5f own content respectively. Each memory 5a-5f will always 
equip with and have the information on the same content in macro, and one room will be shared 
on the whole ATM terminal unit 1a-1f. 

[0029] Here, the information on the ATM cellular structure shown in drawing 21 in ATM terminal 
unit la is transmitted, and the information in shared memory space is changed. This drawing 21 
is drawing showing the ATM cellular structure. An ATM eel is equipped with the eel header 21 
and information field 24. The virtual path identifier 22 and the virtual channel identifier 23 are 
stored in the eel header 21. The address information 25 on shared memory space and the 
modification information 26 in shared memory space are stored in information field 24. 
[0030] 

[Problem(s) to be Solved by the Invention] Consideration of the following points is not made in 
the above-mentioned ATM communication network system. 

[0031] When a connection is comprehensively set as the 1st to all the ATM communication 
devices that build an ATM communication network system, according to the number of 
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connections which should be respectively relayed in person in the ATM swap devices 2a, 2c, and 
2e, an entry is needed in the connection management table for swap devices. The number of 
entries increases depending on the number of the ATM communication devices which build an 
ATM communication network system. For this reason, the capacity of the memory which 
constitutes the connection management tables 4a, 4c, and 4e for swap devices increases. 
[0032] In the above-mentioned ATM communication network system, the connection between 
one-pair multipoints is used for reducing the connection management tables 4a and 4c for swap 
devices, and the number of entries in 4e the 2nd. In an ATM communication device, in case a 
receiving ATM eel judges whether it is addressing to itself, software processing is performed by 
the high order layer rather than an ATM Adaptation layer. For this reason, the engine 
performance of the whole ATM communication device falls. 

[0033] To the 3rd, one shared memory space can be built as a whole in an ATM communication 
network system by memory 5a-5f of two or more ATM communication devices. In the 
information field 24 of a transmitting ATM eel, the modification information 26 and address 
information 25 are stored in modification of the information in shared memory space. For this 
reason, the original amount of information transmitted in the information field 24 of one ATM eel 
decreases, and traffic increases. 

[0034] Made in order that this invention may solve the above-mentioned technical problem, the 
object of this invention is as follows. 

[0035] This invention aims at decreasing the memory space in an ATM swap device, and 
improving the engine performance of an ATM communication device in the ATM communication 
network system with which a connection is comprehensively set as the 1 st to two or more ATM 
communication devices. 

[0036] This invention aims at increasing the original amount of information which can be 
transmitted to the 2nd in the information field of one ATM eel in the ATM communication 
network system with which one shared memory is built as a whole by the memory of two or more 
ATM communication devices. 

[0037] This invention aims at providing the 3rd with the ATM communication device which can 

realize said ATM communication network system, 

[0038] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention concerning claim 1 In the ATM communication network system which two or more 
installation of the ATM communication device which has the transmitting function and reception 
function of an ATM eel is carried out, and between said two or more ATM communication 
devices is mutually connected through a connection, and builds a communication network 
Connection management TEPURU which stores the virtual path identifier and virtual channel 
identifier which were uniquely assigned to each ATM communication device to said ATM 
communication devices of each in said communication network, The ATM eel transmitting 
section which transmits the ATM eel to which the virtual channel identifier assigned to the 
virtual path identifier and transmission place ATM communication device which were assigned to 
the transmitting agency ATM communication device according to said connection management 
table was added, When the virtual channel identifier added to said ATM eel and the virtual 
channel identifier assigned to the transmission place ATM communication device are in 
agreement according to said connection management table, an ATM eel is incorporated inside a 
transmission place ATM communication device. When not in agreement, it has the ATM eel 
receive section which discards an ATM eel, and it is characterized by setting up the connection 
between one-pair multipoints of the virtual path identified by the virtual path identifier added to 
the ATM eel transmitted among said two or more ATM communication devices. 
[0039] In the ATM communication network system with which invention concerning claim 2 is 
indicated by said claim 1 The virtual channel identifier which shows all ATM communication 
devices is stored in connection management TEPURU of said each communication device of 
ATM. The ATM eel to which the virtual channel identifier which shows the virtual path identifier 
assigned to the transmitting agency ATM communication device in said ATM eel transmitting 
section and all ATM communication devices was added is transmitted. In said ATM eel receive 
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section When the virtual channel identifier which shows the virtual channel identifier added to 
the ****** ATM eel and all ATM communication devices is in agreement, it is characterized by 
judging that all ATM communication devices are transmission places, and incorporating an ATM 
eel inside a transmission place ATM communication device. 

[0040] In the ATM communication network system with which invention concerning claim 3 is 
indicated by said claim 1 The memory which each other is shared between two or more ATM 
communication devices by each ATM communication device, and builds one shared memory 
space on the whole to it. The ATM eel transmitting section which transmits the ATM eel in 
which the information changed into information field was stored and the address information on 
shared memory space was stored in all or a part of virtual path identifier and virtual channel 
identifier, The address information on shared memory space is recognized from the virtual path 
identifier stored in said ATM eel, and a virtual channel identifier. It is characterized by having the 
ATM eel receive section which changes the content of information of the memory inside a 
transmission place ATM communication device based on the modification information stored in 
said ATM cel. 

[0041] In the ATM communication network system indicated by said claim 3, invention 
concerning claim 4 is characterized by being contained at all or a part of ATM Adaptation layer 
type 3/4 multiplex identifier of a eel disassembly-and-assembly sublayer Protocol Data Unit 
while the address information on the shared memory space transmitted from said ATM eel 
transmitting section is contained at all or a part of virtual path identifier and virtual channel 
identifier. 

[0042] In the ATM communication network system indicated by said claim 3, invention 
concerning claim 5 is characterized by being contained at all or some of head tag of an ATM 
Adaptation layer type 3/4 the convergence sublayer common section and a Protocol Data Unit, 
and termination tag while the address information on the shared memory space transmitted from 
said ATM eel transmitting section is contained at all or a part of virtual path identifier and virtual 
channel identifier. 

[0043] In the ATM communication network system indicated by said claim 3, invention 
concerning claim 6 is characterized by being contained at all or a part of display between users 
of an ATM Adaptation layer type 5 the convergence sublayer common section and a Protocol 
Data Unit while the address information on the shared memory space transmitted from said ATM 
eel transmitting section is contained at all or a part of virtual path identifier and virtual channel 
identifier. 

[0044] Invention concerning claim 7 is characterized by the ATM communication device which 
builds the ATM communication network system indicated by either said claim 1 thru/or claim 6. 
[0045] 

[Function] In the ATM communication network system indicated by said claim 1 or claim 2, since 
it has the virtual channel identifier uniquely assigned to each of the connection between one- 
pair multipoints of a virtual path, and an ATM communication device, the number of entries in the 
connection management table of an ATM communication device (especially ATM swap device) is 
reducible. Furthermore, in an ATM communication device, decision of being addressing to oneself 
of the received ATM eel can carry out to a high speed by hardware processing by the low- 
ranking layer rather than an ATM Adaptation layer. 

[0046] In the ATM communication network system indicated by either said claim 3 thru/or claim 
6, since the address information on shared memory space is contained in either of the displays 
between the virtual path identifier of a transmitting ATM eel and a virtual channel identifier, the 
multiplex identifier of an ATM Adaptation layer, a head tag and a termination tag, and users, the 
amount of information which can be transmitted in the information field of one ATM eel can be 
increased. 

[0047] In the ATM communication device indicated by said claim 7, the ATM communication 
device which can realize the ATM communication network system indicated by either said claim 
1 thru/or claim 6 can be offered. 
[0048] 

[Example] Hereafter, the suitable example of this invention is explained using a drawing. 
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[0049] Example 1 . drawing 1 is the block block diagram of the ATM communication network 
system concerning the example 1 of this invention. The ATM communication network system 
shown in this drawing is equipped with two or more ATM terminal unit la-lf and two or more 
ATM swap devices 2a, 2c, and 2e, and an ATM communication network system is built ATM 
terminal unit 1a-1f — the object for each terminal units — connection management table 3a-3f 
is mounted. The connection management tables 4a, 4c, and 4e for swap devices are respectively 
mounted in the ATM swap devices 2a, 2c, and 2e, 

[0050] Sign 6a is a connection between one-pair multipoints among drawing 1 . Connection 
6between one-pair multipoints a is a virtual path which is set up beforehand and makes ATM 
terminal unit la a transmitting agency. Although omitted in this drawing, the connection between 
one-pair multipoints of the virtual path actually made into transmitting [ ATM terminal unit Ib-lf 
each other than ATM terminal unit la ] origin is set up. 

[0051] Drawing 2 is the internal-block circuit diagram of the ATM terminal unit which builds said 
ATM communication network system. As shown in this drawing, the ATM terminal unit 1 
(hereafter, when naming 1a-1f generically, or when including an ATM terminal unit and an ATM 
swap device, a sign 1 is attached.) is equipped with the eel transmitting section 11, the eel 
receive section 12, the connection management table 3 (hereafter, when naming 3a-3f 
generically, a sign 3 is attached.), and the high order layer processing section 14. The eel 
transmitting section 1 1 has an ATM layer and the ATM eel transmitting function of a physical 
layer. The eel receive section 1 2 has the ATM eel reception function of an ATM layer and a 
physical layer. The response between the ATM terminal units 1, virtual path identifiers, and 
virtual channel identifiers with which the own ATM terminal unit 1 is concerned in the connection 
management table 3 is shown. The high order layer processing section 14 has the processing 
facility of a high order from an ATM Adaptation layer. 

[0052] Drawing 3 is drawing showing the content of the connection management table 3 in said 
ATM terminal unit 1. The ATM terminal unit address administration virtual path connection 
management table 15 and 16 is contained in the connection management table 3. The ATM 
terminal unit address administration table 1 5 specifies the transmission place (destination) ATM 
terminal unit 1 at the time of transmission of an ATM eel, and the virtual channel identifier to the 
specified transmission place ATM terminal unit 1 is assigned, said virtual channel identifier — 
beforehand — each ATM terminal unit 1a-1f — being unique (unique) — it is assigned. The 
virtual path connection management table 16 identifies the transmitting agency ATM terminal 
unit 1 at the time of reception of an ATM eel, and the virtual path identifier to the ATM terminal 
unit 1 to identify is assigned. Said virtual path identifier is beforehand assigned uniquely to each 
ATM terminal unit 1a-1f. 

[0053] Next, actuation of the above-mentioned ATM communication network system is 
explained In said drawing 1 , when an ATM eel is transmitted to If of ATM terminal units from 
ATM terminal unit la, a virtual path (6a) is used. As shown in drawing 2 , in the ATM eel 
transmitting section 11 in transmitting agency ATM terminal unit la, the virtual channel identifier 
"VC6" assigned to If of transmission place ATM terminal units from the virtual path identifier 
"VP1" and the ATM terminal unit address administration table 15 which were assigned to own 
ATM terminal unit la from the virtual path connection management table 16 in the connection 
management table 3 is grasped. The virtual path identifier "VP1" and virtual channel identifier 
"VC6" which have been grasped are stored in the header of a transmitting ATM eel, and this 
ATM eel is transmitted. 

[0054] Thus, if a virtual path identifier "VP" is assigned, in the ATM communication network 
shown in drawing 1 , only the connection between one-pair multipoints will be assigned 
respectively. Furthermore, the transmitting agency ATM terminal unit 1 is discriminable from the 
virtual path identifier "VP" of the ATM eel which the transmission place ATM terminal unit 1 
received. On the other hand, if a virtual channel identifier "VC" is assigned, If of only 
transmission place ATM terminal units can specify out of two or more ATM terminal unit 1a-1f 
combined through the connection between said one-pair multipoints. 

[0055] Said transmitting ATM eel is exchanged based on a virtual path identifier "VPI" in the 
ATM swap devices 2a, 2c, and 2e shown in drawing 1 . All transmitting ATM eels are relayed in 
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the ATM swap devices 2a, 2c, and 2e. Drawing 4 is drawing showing the content of connection 
management table 4a for swap devices in ATM swap device 2a, when said connection 6between 
one-pair multipoints a is set up. As shown in this drawing, the entry corresponding to connection 
6between one-pair multipoints a is determined in the combination of the virtual path identifier 
"VP1" of an input side, and the virtual path identifier 'VPI" of an output side, and is only one 
entry. Since a virtual channel identifier is treated transparent within ATM swap device 2a, a 
virtual channel identifier is not described by said entry, 

[0056] The ATM eel transmitted from transmitting agency ATM terminal unit la through the 
virtual path C6a) on the other hand in If of transmission place ATM terminal units shown in 
drawing 1 is received. As shown in drawing 2 , in the ATM eel receive section 12 in If of 
transmission place ATM terminal units, the ATM terminal unit address administration table 15 in 
the connection management table 3 (3f) is referred to. When the virtual channel identifier "VC6" 
of a receiving ATM eel and the virtual channel identifier "VC6" assigned to self within the ATM 
terminal unit address administration table 15 are in agreement, a receiving ATM eel is passed to 
the high order layer processing section 14. Since said processing is performed by the ATM layer, 
software processing is not needed but processing is performed at a high speed by hardware. 
[0057] If the virtual path connection management table 1 6 in connection management table 3f is 
referred to and it is recognized at this time that the virtual path identifier of a receiving ATM eel 
is "VP1", it can recognize that a transmitting agency is ATM terminal unit 1a. In other ATM 
terminal units 1b-1e, the ATM eel transmitted from transmitting agency ATM terminal unit la 
through the virtual path (6a) is received, and since the virtual channel identifier of a receiving 
ATM eel and the virtual channel identifier assigned to self are not in agreement, said ATM eel is 
discarded. Since abolition processing of an ATM eel is performed in the eel receive section 12 
which is an ATM layer, software processing is not needed but processing is performed at a high 
speed by hardware processing. 

[0058] In case the ATM swap devices 2a, 2c, and 2e shown in drawing 1 relay the ATM eel on a 
virtual path connection (6a), they exchange virtual path level. Since only said virtual path 
connection's (6a) exchange information should just be held on the occasion of junction in each 
connection management tables 4a and 4c for swap devices, and 4e, it is not necessary to 
manage a virtual channel identifier. Although the number of entries of each connection 
management tables 4a, 4c, and 4e for swap devices increases depending on the ATM terminal 
unit la-lf number which builds an ATM communication network, the rates of an increment are 
few for 1 to 1 point as compared with a connection's case. 

[0059] Next, when transmitting an ATM eel to ATM terminal unit 1c from ATM terminal unit la, 
actuation of ATM swap device 2c and the ATM terminal units 1 c and 1 d is explained. Drawing 5 
is the block block diagram of the important section of the ATM communication network system 
explaining actuation of ATM swap device 2c and the ATM terminal units 1c and Id. Similarly, a 
sign 9 shows the flow of an ATM eel and sign 6a shows the connection between one-pair 
multipoints. In ATM swap device 2c, connection management table 4c is used and the virtual 
path identifier of an input ATM eel is changed into the virtual path identifier of an output ATM 
cel. A virtual channel identifier is not changed. 

[0060] In ATM terminal unit 1c, from the arriving virtual path identifier of an ATM eel and virtual 
channel identifier, the virtual path identifier beforehand assigned to connection management 
table 3c, and a virtual channel identifier, it arrives from connection 6between one-pair 
multipoints a to which self is connected, and it is recognized that it is an ATM eel addressed to 
itself. The recognized ATM eel addressed to itself is incorporated inside. 
[0061] In Id of ATM terminal units, from the arriving virtual path identifier of an ATM eel and 
virtual channel identifier, the virtual path identifier beforehand assigned to connection 
management table 3d, and a virtual channel identifier, although it arrived from connection 
6between one-pair multipoints a to which self is connected, it is recognized that it is not an 
ATM eel addressed to itself The ATM eel which is not this addressing to itself is discarded 
[0062] Since each processing of said ATM terminal units 1c and Id is performed in the eel 
receive section 12 which is an ATM layer, software processing is not needed but processing is 
performed at a high speed by hardware. 
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[0063] As explained above, in the ATM communication network system concerning this example 
1, the number of entries in the connection management table 3 in the ATM swap device 1 is 
reducible. Moreover, in the ATM terminal unit 1, since a judgment of being addressing to oneself 
of a receiving ATM eel is made by the low-ranking ATM layer rather than an ATM Adaptation 
layer, it can process at a high speed by hardware processing. 

[0064] Although the virtual channel identifier to ATM terminal unit 1a-1f each was assigned and 
stored in the ATM terminal unit address administration table 15 in the connection management 
table 3 in the ATM communication network system concerning said example 1 of the example 2. 
above-mentioned, the virtual channel identifier which shows all ATM terminal unit 1a-1f in the 
ATM communication network system concerning this example 2 is assigned and stored in the 
connection management table 3. 

[0065] Drawing 6 is drawing showing the content of the connection management table 3 of the 
ATM terminal unit 1 in the ATM communication network system concerning the example 2 of 
this invention. As shown in this drawing, the ATM terminal unit address administration table 17 is 
set to the connection management table 3. In the ATM terminal unit address administration table 
17, the transmission place ATM terminal unit 1 is specified at the time of transmission of an 
ATM eel, and a response with the ATM terminal unit 1 and a virtual channel identifier is shown. It 
differs in that the virtual channel identifier ''VCO" assigned to all ATM communication device 1 a- 
1f as compared with the ATM terminal unit address administration table 15 shown in drawing 3 of 
the example 1 of the above-mentioned [ the ATM terminal unit address administration table 17 ] 
was added. 

[0066] Next, actuation of the ATM communication network system concerning this example is 
explained. When carrying out multiple address transmission of the ATM eel from ATM terminal 
unit la at other ATM terminal unit 1b-1f (refer to drawing 1 ), a virtual path (6a) is used. In the 
ATM eel transmitting section 11 in transmitting agency ATM terminal unit la, the virtual channel 
identifier "VCO" assigned to all addressing to transmission place ATM terminal unit 1a-1f from 
the virtual path identifier "VP1" and the ATM terminal unit address administration table 17 which 
were assigned to own ATM terminal unit la from the virtual path connection management table 
15 in the connection management table 3 is grasped (refer to drawing 2 ). This virtual path 
identifier ''VP1" and virtual channel identifier "VCO" that have been grasped are stored in the 
header of a transmitting ATM eel, and this ATM eel is transmitted. 

[0067] On the other hand, the ATM eel transmitted from transmitting agency ATM terminal unit 
la through the virtual path (6a) in transmission place ATM terminal unit 1b-1f is received (refer 
to drawing 1 ). In the ATM eel receive section 12 in transmission place ATM terminal unit lb— If, 
the ATM terminal unit address administration table 1 7 in the connection management table 3 is 
referred to (refer to drawing 2 ), and the virtual channel identifier for the multiple addresses 
"VCO" is recognized in a receiving ATM cel. Recognition of a virtual channel identifier "VCO" 
passes a receiving ATM eel to the high order layer processing section 14. 

[0068] As explained above, in the ATM communication network system concerning this example, 
the ATM eel addressed to the multiple address can be transmitted to each of the ATM 
communication device 1 on connection 6between one-pair multipoints a of a virtual path. 
[0069] In the ATM communication network system concerning example 3. this example, the 
interior of an ATM communication device is equipped with memory, the memory of two or more 
of said ATM communication devices is shared by each, and one room is built on the whole. 
[0070] Drawing 7 is the block circuit diagram of the ATM communication device which builds the 
ATM communication network system concerning the example 3 of this Invention. As shown in 
this drawing, memory 5 is mounted in the ATM terminal unit 1. The memory 5 mounted in each 
ATM terminal unit 1a-1f is shared by each, and all the memory 5 builds one room on the whole. 
[0071] Drawing 8 is drawing showing the ATM cellular structure. An ATM eel is equipped with the 
eel header 21 and information field 24. The virtual path identifier 22 and the virtual channel 
identifier 23 are stored in the eel header 21. The virtual path identifier 22 stores the address 
information on shared memory space. The virtual channel identifier 23 stores the address 
information on shared memory space similarly. The virtual memory information 26 on shared 
memory space is stored in information field 24. 
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[0072] Next, actuation of the ATM communication network system concerning this example is 
explained. With reference to drawing 20 used with the conventional technique, the case where 
ATM terminal unit 1a changes the information in shared memory space is explained. Multiple 
address transmission of the information to change and the address information on shared 
memory space is carried out to other ATM terminal unit 1b-1f at the same time it changes the 
content of the information memorized by the memory 5 of ATM terminal unit la, when ATM 
terminal unit la changes the content of the information memorized by the own memory 5. At this 
time, all or a part of virtual path identifier 22 shown in drawing 8 and virtual channel identifier 23 
are contained in the address information on shared memory space. 

[0073] For example, when changing 48 bytes of information into a head for the Ath address on 
shared memory space, the address information which shows the address value A to all or a part 
of virtual path identifier 22 and virtual channel identifiers 23 is contained, the information which 
is 48 bytes is stored in information field 24, and the ATM eel in which this information was 
included is transmitted. 

[0074] In ATM terminal unit 1b-1f, reception of said ATM eel recognizes that it is the ATM eel of 
the multiple address in which the information in shared memory space was stored from the 
virtual path identifier 22 and the virtual channel identifier 23 of a receiving ATM cel. The address 
value A on shared memory space is recognized simultaneously, and the content of 48 bytes of 
information which made the Ath address the head in each memory 5b-5f which is ATM terminal 
unit 1b-1f is changed. 

[0075] Since address information is not stored in the information field 24 of an ATM eel in the 
ATM communication network system concerning this example as explained above, the amount of 
information which can be transmitted in one ATM eel can be increased. 

[0076] In addition, although 48 bytes was explained to all in this example about the case in the 
information field 24 of said ATM eel where the information on shared memory space is stored, 
the field where information length (data length) which stored the information on shared memory 
space in the part in said information field 24 in this invention, and stored in the remaining parts 
in said information field 24 further, such as an informational byte count, is stored can be set up. 
In the case of the latter, the same effectiveness as the case of the former is acquired. 
[0077] Moreover, although the case where the virtual path identifier 22 and the virtual channel 
identifier 23 were contained in the address information on shared memory space in this example 
was explained, the ATM communication network system with which a general eel can be 
intermingled in this invention can be built. That is, the virtual path identifier 22 corresponding to 
the address information on shared memory space and the virtual channel identifier 23 are limited 
to the value of the specific range set up beforehand respectively, and when a eel with the value 
of said within the limits is received, it is incorporated inside the ATM communication device 1. 
When the eel which, on the other hand, has a value out of range is received, it is recognized as it 
being a general eel, and it is judged whether it incorporates inside the ATM communication 
device 1. 

[0078] Although all or a part of virtual path identifier and virtual channel identifier were stored in 
the address information on shared memory space in the ATM communication network system 
concerning the example 3 of the example 4. above-mentioned, the Protocol Data Unit of an ATM 
Adaptation layer is used as a means to transmit the address information on shared memory 
space in the ATM communication network system concerning this example. In the ATM 
communication network system concerning this example, each of configurations of an ATM 
communication device and configurations of an ATM eel is the same as that of the ATM 
communication network system concerning the above-mentioned example 3. 
[0079] Drawing 9 is drawing showing the configuration of the ATM Adaptation layer type 3/4 eel 
disassembly-and-assembly sublayer Protocol Data Unit concerning the example 4 of this 
invention. As shown in this drawing, the eel disassembly-and~-assembly sublayer Protocol Data 
Unit header 31, the eel disassembly-and-assembly sublayer Protocol Data Unit trailer 32, the eel 
disassembly-and-assembly sublayer Protocol Data Unit pay load 33, and the multiplex identifier 
34 are contained in a eel disassembly-and-assembly sublayer Protocol Data Unit The multiplex 
identifier 34 stores the address information on shared memory space. The multiplex identifier 34 
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is used as an identifier, when carrying out multiplex [ of two or more convergence sublayer 
common section and Protocol Data Units ] to one ATM layer connection. 
[0080] Drawing 10 is drawing showing the configuration of an ATM Adaptation layer type 3/4 
convergence sublayer common section Protocol Data Unit. The convergence sublayer common 
section and the Protocol Data Unit header 41, the convergence ZABUREIYA common section 
and a Protocol Data Unit trailer 42, the convergence ZABUREIYA common section and a 
Protocol Data Unit pay load 43, the head tag 44, and the termination tag 45 are contained in a 
convergence sublayer common section Protocol Data Unit. The head tag 44 stores the address 
information on shared memory space. The termination tag 45 stores the address information on 
shared memory space. The head tag 44 and the termination tag 45 are used for matching 
between the convergence sublayer common section and the Protocol Data Unit header 41, and 
the convergence ZABUREIYA common section and a Protocol Data Unit trailer 42, and the same 
value is held in both sides. 

[0081] Drawing 1 1 is drawing showing the configuration of an ATM Adaptation layer type 5 
convergence sublayer common section Protocol Data Unit. The convergence sublayer common 
section Protocol Data Unit pay load 51, the convergence sublayer common section Protocol 
Data Unit trailer 52, and the display 53 between convergence sublayer common section Protocol 
Data Unit users are included in a convergence sublayer common section Protocol Data Unit. The 
display 53 between convergence sublayer common section Protocol Data Unit users is used in 
order to transmit the user-user information of a convergence sublayer common section Protocol 
Data Unit transparent, and in this example, the address information on shared memory space is 
stored. 

[0082] Next, actuation of the ATM communication network system concerning this example is 
explained. With reference to drawing 20 used with the conventional technique, the actuation in 
the case of changing the information in shared memory space using the ATM Adaptation layer 
types 3/4 from ATM terminal unit la is explained. When changing the information in shared 
memory space from ATM terminal unit 1 a, the information changed from ATM terminal unit 1 a to 
other ATM terminal unit 1b-1f and the address information on shared memory space are 
transmitted. At this time, the modification information in shared memory space is stored in the 
convergence ZABUREIYA common section Protocol Data Unit pay load 43 of the ATM 
Adaptation layer types 3/4 shown in drawing 10 , and is included at all or a part of multiplex 
identifier 34 shown in drawing 9 with the virtual path identifier 22 and the virtual channel 
identifier 23 which are shown in drawing 8 of the above-mentioned [ the address information on 
shared memory space ]. 

[0083] Or the modification information in shared memory space is stored in the convergence 
sublayer common section Protocol Data Unit pay load 43 of the ATM Adaptation layer types 3/4 
shown in drawing 10 , and the address information on shared memory space is contained at all or 
some of head tag 44 shown in drawing 10 with the virtual path identifier 22 and the virtual 
channel identifier 23 which are shown in drawing 8 , and termination tag 45. 
[0084] furthermore, in changing the information in shared memory space using the ATM 
Adaptation layer type 5 from ATM terminal unit la shown in drawing 20 used with the 
conventional technique The modification information in shared memory space is stored in the 
convergence sublayer common section Protocol Data Unit pay load 51 of the ATM Adaptation 
layer type 5 shown in drawing 1 1 . The address information on shared memory space is 
contained at all or a part of display 53 between convergence sublayer common section Protocol 
Data Unit users shown in drawing 1 1 with the virtual path identifier 22 and the virtual channel 
identifier 23 which are shown in drawing 8 . 

[0085] Since address information is not stored in the Protocol Data Unit of an ATM layer even if 
said fields run short, when the address information on shared memory space is stored in the field 
of the virtual path identifier 22 and the virtual channel identifier 23 in the ATM communication 
network system concerning this example as explained above, the amount of information 
transmitted by the Protocol Data Unit of one ATM layer can be increased. 
[0086] 

[Effect of the Invention] As explained above, the effectiveness of the following [ this invention ] 
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is acquired 

[0087] (1) In an ATM communication network system, since the connection between one-pair 
multipoints and ATM communication device of a virtual path were equipped with each virtual 
channel identifier assigned uniquely, the number of entries in the connection management table 
of an ATM swap device can be reduced, and the amount of information of the connection 
management table for swap devices can be reduced. Therefore, the whole memory space can be 
decreased in an ATM communication network system. Furthermore, in an ATM communication 
device, decision of being addressing to oneself of a receiving ATM eel can carry out to a high 
speed by hardware processing by the low-ranking ATM layer rather than an ATM Adaptation 
layer. Therefore, the engine performance of an ATM communication device can be improved and 
the engine performance of the whole ATM communication network system can be improved. 
[0088] (2) In an ATM communication network system, the ATM eel addressed to the multiple 
address can transmit without conflict to each of an ATM communication device on the 
connection between one-pair multipoints of a virtual path. Therefore, an efficient ATM 
communication network system can be built. 

[0089] (3) In an ATM communication network system, since address information is not stored in 
the information field of an ATM eel, the amount of information which can be transmitted in one 
ATM eel can be increased. Therefore, the traffic of the whole ATM communication network 
system is reducible. 

[0090] (4) The ATM communication device which can realize said ATM communication network 
system can be offered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the ATM communication network system concerning 
the example 1 of this invention. 

[Drawing 2] It is the internal-block circuit diagram of the ATM terminal unit which builds said 
ATM communication network system. 

[Drawing 3] It is drawing showing the content of the connection management table in said ATM 
terminal unit. 

[Drawing 4] When the connection between said one-pair multipoints is set up, it is drawing 
showing the content of the connection management table for swap devices in an ATM swap 
device. 

[Drawing 5] It is the block block diagram of the important section of the ATM communication 
network system explaining actuation of said ATM swap device and an ATM terminal unit. 
[Drawing 6] It is drawing showing the content of the connection management table of an ATM 
terminal unit in the ATM communication network system which starts the example of this 
invention 2. 

[Drawing 7] It is the block circuit diagram of the ATM communication device which builds the 
ATM communication network system concerning the example 3 of this invention. 
[Drawing 8] It is drawing showing said ATM cellular structure. 

[Drawing 9] It is drawing showing the configuration of the ATM Adaptation layer type 3/4 eel 
disassembly-and-assembly sublayer Protocol Data Unit concerning the example 4 of this 
invention. 

[Drawing 10] It is drawing showing the configuration of said ATM Adaptation layer types 3/4 of 
convergence sublayer common section Protocol Data Unit. 

[Drawing 11] It is drawing showing the configuration of a convergence sublayer common section 
Protocol Data Unit ATM Adaptation layer type [ other ] 5. 

[Drawing 12] It is the block block diagram of the ATM communication network system 
concerning the conventional technique. 

[Drawing 13] It is drawing showing the ATM protocol structure concerning the conventional 
technique. 

[Drawing 14] It is drawing showing the content of the connection management table for swap 
devices in the ATM swap device concerning the conventional technique. 

[Drawing 15] It is the block block diagram of the important section of the ATM communication 
network system explaining actuation of the ATM swap device concerning the conventional 
technique, and an ATM terminal unit. 

[Drawing 16] It is the block block diagram of the ATM communication network system 
concerning the conventional technique. 

[Drawing 17] When the connection between one-pair multipoints concerning the conventional 
technique is set up, it is drawing showing the content of the connection management table for 
swap devices in an ATM swap device. 

[Drawing 18] It is the block block diagram of the important section of the ATM communication 
network system explaining actuation of the ATM swap device concerning the conventional 
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technique, and an ATM terminal unit. 

[Drawing 19l LSI for eel assembly concerning the conventional technique It is circuit system 
configuration drawing of SARA1 R. 

[Drawing 20] It is the block circuit diagram of the ATM communication network system 
concerning the conventional technique. 

[Drawing 21] It is drawing showing the ATM cellular structure concerning the conventional 
technique. 

[Description of Notations] 

1 1a-1f An ATM terminal unit, 2, 2a, 2c, 2e ATM swap device, 3 3a-3f The connection 
management table for terminal units, 4, 4a and 4c, the connection management table for 4e swap 
devices, 5 Memory, 6a The connection between one-pair multipoints, 1 1 Gel transmitting section, 
12 A eel receive section, 14 15 The high order layer processing section, 17 ATM terminal unit 
address administration table, 16 A virtual path connection management table, 21 Gel header, 22 
A virtual path identifier, 23 A virtual channel identifier, 24 Information field, 31 Gel disassembly- 
and-assembly sublayer Protocol Data Unit header, 32 Gel disassembly-and-assembly sublayer 
Protocol Data Unit trailer, 33 Gel disassembly-and~assembly sublayer Protocol Data Unit pay 
load, 34 multiplex identifier, 41 Gonvergence sublayer common section Protocol Data Unit 
header, 42 Gonvergence ZABUREIYA common section Protocol Data Unit trailer, 43 
convergence ZABUREIYA common section Protocol Data Unit pay load, 44 A head tag, 45 A 
termination tag, 51 Gonvergence sublayer common section Protocol Data Unit pay load, 52 A 
convergence sublayer common section Protocol Data Unit trailer, 53 Display between 
convergence sublayer common section Protocol Data Unit users. 



[Translation done.] 
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h ':7xrT?Mf ^tiSc ;1^-y h;<^U 6 2J*ATM-{r 

i; 6 3 A T M-fe;l/^/^'^'y h tCifi»fiTS^{J:#M^ 20 

flWIilSP^^U 6 3iD»^7.^giJ?x-:/;V6 

«H9fHA TM W-\r®^t3tOiS^;&Slff^S/N- He^x 

T*W^*n«o 30 
[0 0 2 5] -fr;l/ffijiffl L S I 6 Hi. {KS/^xligiJ? 

TilSfjT^So t:6^L.^*^5s MxE©ATMjl^^-y h 

/I'iisij^-emg'jsn^&i/^^fca^^'y^y hp^^u e 2;^ 

[0 0 2 6] lM^jiSKn^^t/ayfc43V^T=S->{r®S 40 

^^«ffl=i^.^i/3y^ilr-y;V4 a- 4 c®xyh 

u mi A T Mji#^ >y h y- ^mmr?> a t MS*a 

S . Lfc J; ^ {cMii^fcA T Mi^Tl^B 1 (Dmmt)m 

[00 2 7] 020 im^<DiiMr-m-^n?>mm<D a t 

M ilfi^- >y h 7 - ^' i^X xi^ CD 7" D <y ^' 0^01? S S o 

mmic^t AT umm^yhu-^ yx-Ti.ic^i,^r it 

^^©ATM-a^^gl a- 1 f(Dnmc^^:A^V 5 50 



^ia¥8-2 3 7 2 6 0 

8 

a-5 fif^m^-StL. C(DW.^(D:i^V 5a-5 ftf^^ 
W'^'l'DCO^'eV^m^MmL. CCD l-DtDp^^iJS^ 

•hmmo^ATUiQmmmi a-i f-jfi^w^tiSo 

[0 0 2 8] CKDATMM^^y h7-^->X'rAOi& 

oatmsSt^bi b - 1 f fcMLT^H-rsi^j^r/ 

^^w^^';^p^±co7 K uxmmmm^n^o aim 
i^*se 1 b - 1 f (cfei/^Ttt^M-r s'ff sstfifc^^ 
t u ^r^±®T F ux'ii^iij^sfi^f ns m<D 

^^rU 5 b-5 f ©F*3§*^^H$n5o V^aegfC^, 

^^O^^tU 5 a- 5 f *^#{^|W|-tDF*3§cD'l|g^ffi^ 
A TM^5fe^B 1 a - 1 f 1 -^tO^^U 

[0 0 2 9] dClTs ATMfiS5^Bl afCfeV^T^S 

2 Hi:^1-ATM-t2;l/^ig©'li|g:^)^}^fi$n. 
U^^I^(D'[flg*^^M^ti-§o IWIH2 UiATM-fe;l/« 
B^^f HT'^So A T M-fe/l/tt-fe/l/'N I RXSm 
iJ7'f-;l/K2 4^mSo •fe;V^y^2 Kcii^Ji;^ 

xiig'j? 2 2 s:tf€«^^ 2 3 mmsn 

§o 1i$i7'f-;l/K2 4{cti:«Wp«^y^r^±cDr 

x'tf ^ 2 5 stf t u ^mmmM'm 2 a 

[0 0 3 0] 

h7-^i^xxA^^::fev^TaOT0Jil®iBJtA^*^t^T 

[oo3i]iinc. ATumm^--^hu-^yxf-2^ 

t>^'>ay/!)^^S$n§^^tCtt. ATM3Sm^«2 
a, 2 c, 2 efcfeV^T^/^g^T'^tai-r^tn^^^/ 

3 >'i[{cjSi;TS^aBffl3^.^i'a ySar-7Vl'|^ 
{cxy h y :<)^<2:nS^c^:^o x:/ h y i(« a t umm- >y 
hy-^'iyxxA^^^-rs a TMa#^ficDf[fcft# 

r-7";l/ 4a. 4c. 4 e ^^^f S p« ^ y 
[0 0 3 2] ^2fC. MMOATMfflm^^y h7-^i^ 
4a, 4 c, 4 e l^cDxy h V Wi^WMt^iai 1 

^m=i^'>yaymm'^ti?>o AXMjiM^Bf^^sv^ 

T^s SMA TM-fe;I/3b^S^%*^S*^^¥'M'r A 
■>xrMffl*^^tf*tX§o Ccorc46. ATM®#^B^ 

[0 0 3 3] M3{C. ATMSM^^y hy-^5/XxA 

tCfcV^T. ?Ii{OA TMffi^^fiO^^y 5 a - 5 f -e 
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F 2 4 tCfeV^T^MI^ 2 6 mSr K l/X'[f ^ 2 5 
^'^IglflSn^io ZLCOTcib. locDATM-h:;V(D'|f$g:7^' 

Co 0 3 4] :$^^mit±mmm^mmt^rcibi<:tj::sn 
[0 0 3 5] ^^Mii. m 1 tc, wkoykTummmm 

[0 0 3 6] ^2{C. :|iiC©ATMaMSB 

© p( ^ u r^^i^ tLxi -DCD^^yi ^ V tmmtn^ a 

TMjl#^->y Fy-^i^XrAtCfeV^T. loco ATM 

[0 0 3 7] *^0^tt. ^3 Mf5ATM®m^>y F 
A^^H^-e t ^ A T MMfi^g^JI^-r-S 

[0 0 3 8] 20 

mm^mit « fci6o^g:] ±mmm^m:'r s fc 
^mmmmr^ a t Maft g«*^ffiic^Bsn. mih 

^'^Sn. a{i^^-y Fy-^^S^-rSATMJlM^^y 
FV-^i^XxAtc^si/^T. ^-^©ATMSMSBf::. 

MiffiHi^- y F y- i^T^MiH A T ummmm^^ icm 

mm:::i^^iyBymm'r~fMcm\ mmfzATum so 
mmmimK)mrp,nrcjm^ixmm^Rxfmm^A t 

?nfc A T M^j\y^mi9t^ A T M-fe;i/Ktiigi?fc. Mia 

iiD^nfc{gM^-vt>;l'ilS'J?i:3^#^ATMMIiS«{c 

mm^tATummmmp^mcATM'tfv^^m'^^. - 

gCL^V^^-S-fC A T M-fe;l'>&^^-r^ A T M-fe;VS{tg|5 
Mia?«IS[0ATMjlM^BP^{c. Mff^ti 

[0 0 3 9] m>!m2ic%^mmii. mMm^m i im 

m^tiSATMiiM^^y F7-^^^XrAfcfev^T. M 

f ©AT M jiff ^fi© n ^ 3 ymmy— 

ii-r^T© A T Mji#^B>&^'r{KM^-^^;H^S'J^y?)^^ 

isifl^ti. tuiH A T u^)mmm^^\^x}<mm7tA t 

rcAlU^)VWMmZn. MfaATM-b;l/gfig|5ti::j3V^ 50 
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raMffiA TM-b;Wi:f#[i$tirc{E«5^-v^;Hig>J? t 

f-'^TcD A T ummmm^m-UM'f"^ t-^wj? *^ 
-m\^rc^}iZt^x(r>Aiymmmm-hmm9bxh^ 
nm^ hmm9t a t ummmmnmri a t M-fe;y*^gj o 

[0 0 4 0] m^-m.2\m^mm. mumM i 

fc2nSATM®{i^>y F7-^i/XxA{C:feV^T. 
^ ® A T MfflMSBtc, ffi^© A T Mjl^SBTSV^fi: 

ti^f^T 1 -Do^m:^ ^ u srHi^&s^-r ;s t u 

'lil87-Y-;VF{c^M5tifc'|f$8:^)^^&lfi*ti. -(gS 

^K±<D7 FU'X'IPgi&^^giPfi^nfc A TM-b;V 

^MM-rSATM-b;l/Jifi§|!^;. Mf2ATM-b;WcSS^ 

>5 1 U S^±or F MIH A T M-k 

F«3gis©p« ^ u mmm^mmr^ a t M-b/v^MSP 
[004 1] m-m. 4 tc^s^^ti. mmsm. 3 {cia 

^SnSATMilM^'y Fy-^'i^XxAtClSV^T. M 

fa A T M-b;l/3I(i§15*^ ^ ij S^±® 

7 FPX'lilgA\ {gM/'?X^S']?Rtf{gffi^^T>;VMgfi 

-^/a yW-^ • i5r^':/3/4cD-b;l'^8lffi3i-9-:/W 

[0 0 4 2] m-^msiz^^^m^t. Miait*S3 (cia 

«*nSATMjl#:^i«y F7-^^>'XxA^^::feV^T. M 

la A T u^]V^mm^i^mm-^n^^My>- ^ u sr^±«D 

-$/3 yW'^ • ;Jr-r7'3/4JD:3>'/^-$;x>'X • I?" 
:/W-¥^^ag|5 • :/D F 3;V . • rL- >y F©^^ 

[0 0 4 3] m^Gim^^mits mmm^si^m 

«StL5ATMaM*>y Fy-^i^Xxi^tCfeV^T. m 

mATM^;vMmm'iimiwtti?>m^'ev^?^±(D 

-i^^-m • :/P F 3/1/ . =f~^ ' =i--^v F®rL-^fW 

[0 0 4 4] m^i\m^^mt. m^mm. 1 
M^]S6©v^-rti*Hciam*in^ ATMMM^^y Fy- 
^'^xxxA^M^-r^ A TMjifi^B^#m^:-r§o 

[004 5] 

[fFffl] Miaif*^ 1 xtii*^* 2 fcte^^ ti« ATM 

jl#*^y Fy-^i^XxA(c*5V^T«. m^}^7.oy\n 

^m^-=i%^vayRjSATimm^m.o^k\z.a.-- 
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x-:/;H^(Dxyhijicjb^iM-et^o ATM 

[004 6] Mf2M*^ 3 7!;M»«^ 6 CDV^f^tlAHCfH 
^^tiSATMil^^^y h7-^i/;^ri^ti:fcv>T«. 

^^W^ t U Sf4±«757 F UX'[f A T M-fe;^^^ 

M/UiiS'J?S:t;€Mf-i'*;HiS'J?. ATMr^Vr 10 

3.— ifK^<DV^-rtl35)^(C-g-StlS©t?. 1 O© A TM 

So 

[00 4 7] tuia^^a 7 filfHtt^tlS A T MMfiSB 

A Tummmmmm^^o 

[0 0 4 8] 

[^Mfj] i^^mmmmrmmfmn-D^^x. mm 20 

[00 4 9] ^M'J 1.01 «^^0^©^MM 1 ^C'li^ 

So |5l0{c^t-ATMjl#^^y hy-^s^xri»«^Sgi: 

©ATMiS^aSl a - 1 f S.tfffiiC«>ATMS^SB 
2 a, 2 c, 2e^#Xs A TMaM^>-y h^-^i/X 

•ri:.*^«^$tiSo A T u^-^m 1 a - 1 f iam^ 

4|g*^Bffl3^^^^ 3 yirax-:/;!/ 3 a - 3 f Jb^ll^ 

Sn-So ATM35^g©2a, 2 c, 2e{C{i^^3S^ 
^■ffl3T-^i^H y^Sy— :/;l'4 a, 4 c, 4 6*^11 30 

[0 0 5 0] 01 4", altlM^^?M=i^^iya 

yX%^o l*f^J^PB!=it-^:^3y6 

n. A T M^^^B 1 a ^ii€7t ^ f S 

§o lll0{cti«lifSbTa5;S3b\ SI^{ciiATMiS5^B 

1 aJ[X^0ATMiii*gBl b- 1 f ©^^^j^flTCfc 

[0 0 5 1] 02l±MfHATM®M^><y h7-^->Xx 
h,^mm-^ A T Mi^*aS©l^gP::^P -y ^ BSSH-e^B 
So ATMfiS^^Bl a;^T. la 40 

-1 iimm-^^^. X«ATMii*^fii:ATM3S 

1 K \ 2. 3^^i^aysax-:/;i/3 

(OTs 3 a - 3 f wmt^^^xm^ 3 ^#i-o ) 
Rt;±f3iW-ir®agpi 4^fi^So ■fe;vji«^i h* 
A TM w-vs.tft/si^'i'-vcDA lu^jvMtmwm 
■rso -fe/i/^^gpi zitkTMu^^Rxmmu-f^o) 

kTu^;i^immm'r^o ^^^^'y^ym.^--^ 

;^3fc*5l^Tt*S#OATMi^5fe^«l:^)^||feS. AT 
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i;0^®jl>fiS*^^*tLSo \ 4iiAT 

-So 

[0 0 5 2] m\x^kiuwmm\n<r>n%^'y 

>'^ax-:/;v 3 fct* A T imimur k ux'sm.'r- 

fjV 1 5Rt>'1HJi^'^X • n*^>/3 y^Sx-:/;!/ 1 6 
*^"&$nSo A T MS^^SBT F UX^ar-:/;!/ 1 5 

A T M-fe;V(7)3i{i^{CfeV^Tj2!#5fe m^) A T 
*gB 1 ^Jlgb. Jg^SnfcjimA TMS*^« 1 

^;HIS'J?«^i6#^ «0 A T Mi^^fi 1 a - 1 
ftcn.--^ (unique) tcfflf? ^T5)tlSo 1S^./^X • 
g y^ar-::^;!/ 1 6 A T M-fe;l/c7)Sji^{c 

^\^^rmm7€k T MiS^SB 1 ^^gij u mmt^ a t 

So MiH€M/^xmSiJ?^ii^i6^^ OAT Mfi^^^B l 
a-l f {c:a--^{ciJ!9^T6tiSo 
[0 0 5 3] ^^ic. rn'MOkTumm^^y hU-^i/X 

T-j^commc-oi^^rmmt^. Mies i tc^v^r. a t 

MS^5^B 1 a 5. A T M^*gB 1 f A T M^;lf}'^ 
Mm-Sti^m-^icMM^^X (6 a) *W*tiSo H2 
ic^tJi:'ylc^ jiiiTcATMST^Bl a|^©ATM-fe 

;i/3^M^i itcfev^Tti. 3^^^^3>'@ar-:/;i'3 
P^(DMM/^X ' n^^i/g ywax-:/;!' 1 6 
OAT MiS^B 1 a fcf J D ST 5> tLfc»-?XilS[J? 
r V P 1 J A TMiS5^gB7 K PXWax-7'> 1 
5*^?.ii{I5feATMfiS5^Bl fKfJD^T6.nfc{E^ 

^-v#^;ViiSfi? rvc6j jbW^nSo JEg*tLfc€ 
^s/Uiisij? rvp ij Rxf^.m.i-^^^^vmwi'?- rvc 

6 J ttM{iATM-fe;l'©'N>y^?^{C^SS^Stl> COATM 

[0 0 5 4] ^(Di:oi^umf^7.mm^ rvpj i^^u?? 
sretis^. auc^i-ATMafi^ts^y hy-^'fcfe 
v^T=&^ 1 ^^jiSr^3^^s/g yfym-m^'^r^n 

So 5i@^ATMfii§*ggl!{)^S#tfcATM 

■fe;l/©€M/'^XilSiJ? rvPj 5.31^75 A TMS*^ 

fii:«)^i^Sij-etSo €?l^-\'T^;HiSfJ? rvc J 
D ST ans fc. MiH 1 *f^jiSrB^3^.^ s/ g :/t« 

^^tlS^t^OATMS^T^fil a-l f ©tti3{,.e.3ll« 
^ATMi^^gfil f«-JIST§So 
[0 0 5 5] Mffiji^iA TM-fe;l/tt0 1 IC^tk TM3S 
mmmZa, Zc. 2 e{c:43V^Tfe«/'^Xi|giJ? rvp 
IJ {ca-5t^g|$nSo f'^TOiiMATM-bMiA 
TM3SmSB2a, 2 c, Z elC^h^X^tmn^. M 
4 {±iufH 1 M^^m=i^'> 3 y 6 a Lfc^^ti: 
feV^TATM3?^SB2 al^OS^^affl3^^i/3^^ 

^ax-:/;i'4 aOF^^^^-rsTfeSo iiafc^-rj; 

■5fC. lM^jiSP^3:^.^i/gy6 atC^fjS-rSxyhU 

iiA:t)MOW'^X^SiJ? rv P 1 J Rxftamioum 
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^^xmwi'?- rv p 1 J (DB^^h'^r^mM-^n-, i xy 
m; ©^-es um^ ^ ^-^^vrnwrnt a t Uizmms 

2 a F«gTMjiW{cSifcti^cDT\ MiBxy h U fciiiEi 

[00 5 6] -13. m 1 fC3^t-ji#^ A T MtQ^mm 1 
f ^cfe'V^T^i€M/U (6 a) ^jlLTj^flTtATM^ 
1 a SiifiJtifc A T M-{r;l/j!)^gfi$ti«o 0 
ZtC^-rirdfil. )i#5feATMlS*agl f F«30ATM 

3 ( 3 f ) l^cT) A T M^*agr K Uxmmf— 1 
5:&^#fiS^n§o g^ATM-{2;KDiK®^^^>;HigiJ? 
r V c 6 J i: A T Mi^msmr h* wax-:/;!/ 1 5 

F^-eS#{;:fJD aTP>nrcM3i^-v^>;HiSiJ? rv C 
6 J ^l^^-^-r^il-a-fCtigMA TM-fe;l/Jb^±{u w-v 

5fia§i5 1 4 fcs^ti^o iuiHMatt ATM ix-r-v-ei^tf 

[0 0 5 7] ccoi:*. 3T>^>^3yWax-^;l'3 f 
n^ ^#ATM-fe;i/©{g3iMxpS!l?5t)^ rvp IJ 

^Cfc*m§ii?tiSi;. Ji#7c:?)UTMiS5fe^gl al? 
3& ^ c i: t §0 ffi© A T Mi^*gH 1 b ~ 1 e 
\C^\^X\t. 'm.J^T. (6 a) ^SLTjIliTtATMS 
1 a Jt)^ tl/c A T M-fe;I/3!)^g#$ns ^# 

fciE*l5^-^ ^-;HiS'J? ^ V^<DT\ Mf3 A T M 

■^mm^-^^^o ATM-fe;I/£D^^5!iat4ATMl^-f' 
1 2 T?^fT*tiS<D-e, y 7 h -^x 
r * ti-fM- F •j7XT5[®-e®3ifci!yi3b^ 

[GO 5 8] 01{i:^-rATMS^gg2 a, 2 c, 2 
%\t'^\7.'^%^V^y (6a) ±«DATM-b;l/^ 

©3Sm^Hffl 3 ^ V/ a y WSf— 4 a , 4 
c , 4 e |^{c:feV^T«MfHMM/'^X • nJt.^->/a ^ (6 
a) <D^*03g^'liS?3b^^W$nTi/^titfJ:v^®l?. iK^ 

m=i^^iy3y^Mr—f)l4 a, 4 c, 4ecOxyh 

si a - 1 f (omim-^Lrmtat^t>\ mmoyw^it 

[00 5 9] ATMi^T^Bl asb^^ATM^m 

agl cKATM-b/V^j^M-r^^a-fil^SV^TATMS 
«I^B2 c. ATMS^^^ggl c®:tf 1 dCl&mt-^V^ 
TfJi^-rSo H5«ATM3S^gg2 c. ATMS^*^ 

e 1 c s.tf 1 d comi'f^mmr^ a t mji^^?^ >y h y- 
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[0 0 6 0] A TMi^^mm 1 c {c43v^Tti. Sfj«-r§ 

A T M-fe;l/©€«^-?;^iiM?Rt;iSM^-v ^/P^giJ? 

^ H ygax-:/;b 3 c fc^^feii *) MmnrcU 
toATM-b/i/TS^sct^msii^ti^o mmrirc^^^ 

10 [00 6 1] A TMS^^kSB 1 d (C^SV^Tf*. Sl^f -5 
A T M-iljKD^/ixmm^RXJiSM^^^JVmWl'f t 

'mn^m^Mm^i^-^^i^ayQ at^m^LTcti^^ 

^?S©ATM-b;H?^V^il^>i)^M^^4a^o ccDg^^ 
[0 0 6 2] Mf3ATMSS5fe^§l c. I dKD^^CDUg 

aaATMW-^-e35;s-tr;i/S«gl5i 2-e^tf*n^© 

20 jitc^fffl^^fffetiSo 

[0 0 6 3] i^A±mmLrci:vic^ ^mmm 1 fcf^« a 

TUmin^-J hy-^i/X-ri^fCfel^Tii^ ATM3^^ 
1 p«3®3#>^>/ g yga-r-:/;]/ 3 f^^xy h U it 
*m'MT*tSo $/c. ATMiS5f^fil{C:feV^T«. ^ 
{iA TM-fe;P£r)g^^%*^S*^©fiM:^)U TMT^Vx- 
i^g yW-\'i;'9 feTficDATMW-^tftftinScD 

[006 4] mmm 2 . mi^<Dmmmmm nm^AT 

Mjllft->y h7-^->XxA(c:}oV^Tfi3:^^>/g 
30 mf—fjl' 3 A T MS^^fe^BT K UX^Mt-'^^'^I 
1 5tATMS5^^Bl a-1 f oa^fc^fl-SiSSS^ 

A T MMB^- y h U-'^-yxv-l.lc^i^ritt^ 
TOATM^^k^Bl a-1 f ^^tUM^^^^^jVmm 

[0 0 6 5] S 6 tt^^B^cD^MM 2 fC-^^ A T MSff 
<y h 7-^ v'Xxi^fCjsV^T A T MiS*^B 1 

^^/g ywa-r-7> 3 ®F«gg^^-rH-es§o IWHt;: 
40 ^tXolc. ::3^-^i/By'§m'r-y;V3icitATMm 

^mmr k bxwaf— 1 7 *^KS$n«c a t m 

i^*^Br K UX'^mf—fjV 1 7 {C43V^T^*. ATM 

^j]y(Dmmmicmm^A t mis^sb 1 tfimm^n. a 

So A TUf^^mmr F PXWar-y;l/ 1 7 HwMoy 

^mm 1 00 3 {c^f A T M!S*gB7 F ux^ax- 

:/;H Stcitt^LT-r^TOATMafi^gl a - 1 f 

{cfJD^Tfcig2i^-v*;Ui?S!l? rvcoj ^maLtc 

50 [ 0 0 6 6 ] ^^tC. ^HMOtC-^S A T MSfi^^ y h 7 
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1 a*^6ffi(DATM!^*ggl b- 1 f{CATM-fe;l/^ 

mmmmt^m^ mi mm) iamm^^x (6 a) 

mm-^n^c JifiTtATMSS^^Sl a|^©ATM>b;l/ 

A T MS^*SB 1 a tcf J D ST enfcMM/^xiisij^ 
r V p 1 J scf A T uiQ^mr K ixx^r-^;i/ 1 

7 ^^e.-T'^T^MffTfeA TMS^^gW 1 a - 1 f ^tcfj 

DST6ti/c:{g*cl^-^T^;HiS'J? rvcoj *^ffiS$tl 
^ (H2#M) o C©mg?tifc{SM/-^Xi^SiJ? rvp 
ij S:tf€^^^^;Hig'J? rvcoj ttJifiATM-fe 

CO 0 6 7] mm^ATM^^mm i b - 1 f 

43V^Tti{gM/-?X (6 a) ^jlLT3l#7nATM^5^ 
Bl a5t)^Sj|IM$nfcATM-fe;l/jb^^#$ns (Hl# 
fli) o Mli^ATM^5^^Bl b-1 f P^OATM-fe;]/ 
SfiSP 1 2 (cfev^Ttin^N^ i/g y^Sx— 3 f^co 
A T UfQ^mmr F 1 7 3t)'«#M^tl 

(02#M) s ^«ATM■fe;W<:43V^TI^?gffl®^g^ 

rvcoj :^^igii*n§o iS^^^^t^/Hi 

gij^ rvCOJ ■hmm-^H^t^mATU-izjliSi±&.U 

[0 0 6 8] &i.±mmLrc^dic^ ^^mmmim^Ai: 

M^Mf^ 3 1> ^ >^ 3 y 6 a ±-e A T Ma#^B 1 CD#^ 

[006 9] ^gfiM 3 . ^^mmmic^^ a t mji#^ ^ 

p«^u*^(i^5>ti. MfH?fii(®ATMaMSSc7)^ty 

[007 0] H 7 «*^^iD^MM 3 A T MilM 

^ y h 7-^ i/xx A^^^fs A T ummmm(Drxn 

1 fcti^CtU 5A^^^;Stl«o =&^©ATMfi|g*^Bl 

a-1 f fciiasnfc^^u safcsv^fciiwsn. -r 
'^T®^ t y 5 ti^^T 1 oo^ ^ u s^^^^-r-So 

[0 0 7 1] 08JiATM'b;VPii^3^'r0Tfe§o A 

TM-fr;Hi-b;l/^'y^'2 lRt;'1^7^'-;VK2 4>&li 

;t §o -fe/p^ -y 2 ifc itmfij ^7.mm^ 2 2 Rtf^ii 

^^^>;l'^'J?2 3*^^&|fl^?n^o »^XiiS!j?2 2 

K±®iRM>< myitis 2 65?)^a^$tiSo 
[ 0 0 7 2 ] ^tC. *SISi6MK^§ A T M®#:^^ yhU 

^mmmm^mMt^m^i^-oi^^rmmt^o atm 



(9) #W¥8 -2 3 7 2 6 0 

16 

m^mm 1 a 3b^g#op« ^ u 5 icmm-^titzmtoym 

^mtt^m-^izit. A T Mi^mmm 1 a cd^ t y 5 ^ 

i^^sBi b- 1 ficMu mtr^mtRxfrn^^'e 

^^^^ ^ y SS±tDr F UX'lf |g{i:tt0 8 ic^s^MM/^ 
xHSiJ? 2 2S:tf€.^^^^;VilSiJ^2 3^D^gp. Xti 

[0 0 7 3] «#;^tyS^±tor FPXAS 

/^xi?SiJ?2 2S:tf€^^^^-;l/i^S'J^2 3<7)^g|5, x 
«-a5{CT F UXmA^^tr F UX'l^*^#*tl> 4 

8 F (D-mt'^'my^ -;v f 2 4 {c^sis^tis <i © 

[0 0 7 4] ATM^m^mih- 1 {lC^\,^Xlt. m 

12 A T M-b/l/^^Sft^tlS ^mAT M^jicomm^^ 

xfigfj? 2 2 Axsmm^^ ^•^jvmwi'? 2 3 5>«wp{ t 
v^miHO'^timm-^tircmmoDATM^jiv^^c 

20 A*^vii^tl^ ATMi^^^Bl b-l f<D^^©^t 
y 5 b-5 f {CfeV^T7FbXA#fifi;&^^{i:Lfc4 8 

F<D'lf?g©P^§*^SH*tl^o 

[0 0 7 5] s;jL±mmLrci:^ic^ ^mmmi^m at 

Ma^S^^y F7-^i/Xx-L.{cfeV^T«. ATM-b;KO 

'i^7'f-;l' F 2 4 fcr F l^X'If ISA^mifl^n^SrV^cD 

[0 0 7 6] ^43. ^mmi^^^^^XlimMATM^^V 

©'If IS^i- F 2 4 F*5(^> 4 8 /^-f M-<TfC^±WP« t 

%0^{c43i^TtJMIH'lf^7^'-;V F 2 4 \^<D-mcn^ 
t y S^±®1f|g^*Si^ L S 5 -71/ F 

2 4 rtcD^DtD-g|?fc^§lfiLfc'|^®;W FiC^tD'lf^ 

[0 0 7 7] S/c. *llfilWcfeV^T^i€3i/Ui^g'J? 

2 2 S: WJ^^ 2 3 ^ y Sr^±CD 

r FUXli|gfc#^tlS«^}COV^TfiMB^tfc5!j\ *^ 
0^tc43V^Ttt-|g©-fe;l/:^^?gfei? t -5 A T umm^ y F 

P5±©7F^X'|f|g{C)^jS-r^{gM/'?XllSiJ^2 2. 
^9^^^-;HIS'J? 2 3*^=§-^^i6«S*tXfc:#^t^i5H 

m^i^\iAiM.mmmmi(onmz.wLr)Tb:-^^^o - 
jixh^tmmtn. ATumm^mi(D\HmmK)ji: 

[0 0 7 8] I^MN. MMOIIMMSfC^^ATMii 

50 r F uxmmicmi^ ^mm^Rxfum^^ ^mm^f 



(10) 

17 

l/^-ftL*) BUM®II»!1 3 A T M®{i;rs >y h y-^' 

[00 7 9] H 9 ii:^^m(Dmmm 4 A T Mr ^ 

U-f-Y . 7°P h 3/1/ • x^^r . a. - -y htD^fiSc^^t"® 

fu h 3;V • . n.- >y htcti-fe;b^^^mi£^yu 
^■V • T'P • X— ^ • rL- >y h • 'N^y^'S K -fe 

• h U-^ 3 2 . •ilJi]y^fmiL'^yU^'V ♦ T'P h n;V 

• • rt- >y h • ^4n- F 3 3Rt5^aiiS'J?3 

4 ;?)^^$n§o ^fiiiS'J? 3 4 * u sw±0r 
H ux'if $g^ifSi^-r ^mmm'? 3 4 a i a t m 

]y^'^z2^^i/ayicMLXU^(D=ty;%-i!>jiy7,-^ 20 
[0 0 8 0] 01 O^ATMr^V'T-v'ayW-V- 

i5f^':/3/4cD3y/^-s;^x:/x • v-yu-f'^nm^'f 

y/^-i;^xy7> • ^fU'<^i^mM:fU h 3;l/ . y-^-^r 

:/d • r— ^ • :i:=.y h • ^y^4 1 ^ 

- }, , 4 2 , ay/^—::; J. • ifVW-¥ 30 

^*ag|5 • h 3/1/ . r-^ • a- <y F ♦ ^^'D- F 4 

3. ^^^4 4ikxmm^4 5*^-&*nso 
^44 t u sp^ ±cDr F uxmm^^mt^o 
mm ^4 5 lim?^^ v sr^±® r f U7.mm^^m 
r^o 9m^^4 4R'cfmm^4 5tt3y;^^i;x>' 

X • -9-:/ • ':fu F 371/ . 7^-i5? • rt- .y F 

• -N>y^4 1 tny;x-i^s.y7. - -tf:/w-^«ag|5 • 
T'u F 3;U • r-iJ? . 3.- «y F • F 5 4 2 i:©^© 

[0 0 8 1] Hi HiATMT^Vr-i^a yU-f-V • 40 

^^T'stDny/^-i^^xyx • -y-r/b-r-vi^jigPT'D f 

=i;F • x-^? • h(Dm^^^tm-Vh^o ny;^ 

-v^x^x • u-r/w-^^jiasr/D F 371/ . v^-^ • 3. 
n>y Ffcti3y;^-:i>^xyx • -y-:/ W-^'^MSPr/a F 
371/ • -r— ^ • :x- >y F • ^^u— F 5 K ny;%—i^ 
j^yT. ' V-fU^'^nm^fu F 3;l/ • r-^ • a- y 
F • FU'— 7 5 2S:tF3y7^— :;^xyx • ■9-:/w^« 
ag|5:/p F 371/ . . rt- <y F • 3— tfp^^^s 3 

*^^sn^o 3y/^-i>^xyx • ^7'w-^i±jig|3:/D 

F 371/ . r- . a.- -y F • 3.— +fT^g^ 5 3 3 50 



#lfl¥8-2 3 7 2 6 0 
18 

-i^x^x • •9-:/U-r-¥«il^ya F 371/ • "f-^ ' =L 
- >y F tf r^'ff ^^Mji6^{c^}^-r § fci6{i:^Iffl t 

[0 0 8 2] ^^Mmic^.?> kTumm^^y hu 
^:/r— >a y w-^' • ;j?-r:/3/4^ffli/^T«^p?^: 

^H-rS^{^«. ATM^^Bl a;^^6fa<7)ATM 

i^^SBi b- 1 fizMhxmtr?,mmtnm)^^v 

* U SKrtO^M'W ISa H 1 0 ic^f A T M r :?^Vr- 
i/Byly^'V ' :5f'l':/3/4cD3y/^-i;xyX • If:/ 

u^'^nmmfvi f 371/ • r-^? • 3.- -y f • ^^d- 

F 4 3 (cisifisn. ^ u sp5±c9r F i^x'if ig*^ 
MxEcos 8 fc^tigsz-^xiisij? 2 2 Rxsmm^^^^fi 
mwi'f 2 3tt^icm9 ic^ir^mmmj- 3 4 ®^gi5x 

[0 0 8 3] $fcJi. ^^W^^USKl^tO^M'fflg^^H 

1 OfC^-TATMr^fVf— ya^W^ • ^■^:f3/ 
4©3y7^-i?xyx • •y-r/W-V^agPT'P F3;l/ • 

r-i5f • 3L- ^y F • ^>ri3- F 4 3 ic^m-sn. 

^ U ^m±(DT F ^X'ii|g:^)^^0 8 (C^sTigll/UmS'i? 

2 2 RtfigMf^^ ^-7^MSiJ? 23hi:fe{cHlO fc^-r 

944 msm:^^ 945 (o^^xa-^ic^^ n 

So 

[0 0 8 4] ^SfC. |J!*g^^-e^ffltfc02 OfC^t- 
ATMi^*SBl a:^)^6ATM7^V-r-i^ayW-\' 

^^tcti, «#>?^i;s^F«g<D^M'l^«0i itc^f 

ATMr^T'-r-i^a y W-V • ^^:/5«D3y/^-i; 
x^X • •9-:/Wiri^jgg|57'p 3;^ . • 3- >y 

F -^-Td-FS Hc^Slfi^n. «Wp«^USP^±07 

F uxmitm 8 fc^-r^7^xiigtji^ 2 2 

•V ^>7«ij? 2 3 ^ 1 1 fc^-r 3 y7^->?x y 

X • V-fU-C^nm^yu F 371/ • . n.- >y F • 

3.-- rpsi^s 3®^gi5x«-gPfc-g-sn«o 

CO 0 8 5] JLX±lli^Lfc:<};'5{C. :^mmmt^^^AT 

m±<Dr F ux'mti^um^^xmi^ 2 2 a wi^-^ 

^7msil? 2 3 ©M^{ca«*ti;s^tMiBM^Jt)^^ 

StTfeATMW-VO:/PF37l/- .3->y F 

{C7 FlxXW|g;b^lSlfiSn:&V^cDT\ 1 OOATMb-T 
•V©:/n F 371/ . • 3.- >y Fi?ji^*ti-&'iff|g« 

[0 0 8 6] 



(11) 

19 

[008 7] (I) ATMMiW^yhU—^iyXv-MC 

iy3>mmT~fjvco'mmmmx-^^o t^or. a 

M*W>T»tSo ATMJlMgB^cfev^T^i. 

sfi A T M-b;vo ^'T^m-'^t^mmt)'^ a t mt 

-i>3yW-VJ;DfeTffiiDATMW-¥-^/N-F'>x 10 

[0 0 8 8] (2) ATMa^^y 

■(gM>'^X0lM^jSP^3*^i/ay±T?ATM 
K jt^ LIbII^© A T M-fe;Vj&^^«:& < 5i 

[008 9] (3) ATMMIi^'y hy-^i^XrAti: 
43V^Ts ATM-fe;P<Dlfli7'r-;l/Ffi:7HPx1^3b^ 20 

[0 0 9 0] (4) MfHATMjlM^'y hU—>i^7.7- 

2^t)mm.x^^ATMmmmmm^x^?>o 
[HI] ^^mcommm I i!^^^ AT umm^-yhu 

[02] MIHATMaM^^y h7-^iyX-ri:^^«^ 
'r^ATMiS*SB©rtg|5:/n'y^@i^B-efe§o 30 
[H3] MiaATMSSaBF'gcDn^^'v'gygax 

[04] MfBlM^jiSrBl3^>^;>/Hy;&^^Lfc^^ 

ic^\^^xATM^mmm\Ho^^^m^=i^^-yay^ 
[05] MfH A T M^mmmmfA t Mfii*^fs©i& 

m 6 ] :^mm(Dmmmic 2 a t Mafi^> >y h 

y-^i/XxAtCfeV^TATMS^^gOn^^-^ay 40 

[0 7 ] 2^^0^©^M(i 3 {cf^§ A T umm^ yhU 

-^v^XxA^^Hf § A TMa#^g(D7P ^y ^Eli^ 

0-efe^o 

[08] mmATu-iimm^Tfstmxh^o 

[09] *^^©^liM4{i:'^§ATMr^'yx->^ 

7'd h n;!/ • • -y h<Dm}^^^Tmx&^.. 
[010] MiSATMr^Vx-->3yU-i'-¥ • ^J'-r 
73/4©3>'A->'xyX • V-fU-^^nm^fti h 50 



#l3¥8-2 3 7 2 6 0 
20 

371/ • • 3.- «y h®^^>&^-r01?feSo 

[011] ffiCATMT^y-r-v'gyW-^'- 

[012] tJ^^^tC^^ A T umm^ yh'7-'>iy 
XrA®7a >y ^«^0-e35^c 
[013] mmWiim^ a T M:/n h 

■r0-efeSo 

[014] mMmicm A T M3SmSBl^03^^^ 

[015] A T M^mmmRU a t m 

i«*^B<Di&f^:&ii^'r § A T umm^ >y h i^x 

[016] !Jf*S^#Tti:1ll-S A T umm^ y hU-^i/ 
X-ri=.®7D -y ^a^0-efeSo 
[017] «^*gff{c1i§ 1 M^m::i^^iy a 

^^.^■fy g yeax-7Vi/cDi^§;&^f 0-e$.§o 
[018] A T u^mmmRU atm 

iQ^m(DW3i^^mm'r?> a t umm^-^ y h v-^vt. 

[019] mmm\m^^)\^mm l s i s a r 

A - R omi^S/X r A«fiic0T?35 ^ o 

[020] wmmm^ A T Ma«^ -y yv-^i/ 

XxA©7P>y^0Sg0T^«o 
[021] tJ^fi^^ltcf^s A T M-fe;l/^3(i^^1-0t? 

[^^tolK^] 

1, la- If ATMi^5^^B. 2, 2a. 2c. 2 
e ATM3S^^B. 3. 3a-3f ^*^Bffl3T^ 
^v'g yWSIx-7VK 4. 4 a. 4 c. 4 eSS^^B 
ffl3^^i/ayfMx-7';K 5 ^^r'J. 6 a 1% 
^j^P^at^^i^gX 11 -b/l'Mfigi?^ 12 -fe;Vg 
#g|3. 14 ±f4W-V®agf5. 15. 17 Ai\m 
5^Br K UxWax-7;K 1 6 igJS^^X • n;^^ 
S/ay^31x-7*;K 2 1 -b/V^^yrJ^. 2 2 iBi;^ 
XHgiJ?. 2 3 'm<9-^%l\^mM-. 2 4 '1^7 
-;VF. 3 1 ■fe;l/^^^ffii£lj-7W-^7'u ^3;^x- 
^ rL - >y h ^ ^y ^\ 3 2 7V Y -V 7°D 

^3;^•7^-^5ra.-•y^^^-9^ 33 *;i':9^ffiTi-9- 

^U'f'VT'D F3;l/r-i5?rL- -y f^-fu-Ks 3 4 

^susim 4 1 ay/^-^^^x^x-y-^w-v^agi? 

7'PFa;Vx-^3L--y h'N^y^; 4 2 3y;^-i?x 
yX1f7b^^?^agP'/p h 3;l/7^-i5?a- -y F h 

9,4 3 ny/^-v^xyx-tf^w-^wagpr/Pha 
;l/-r-:JfrL->y h^^'n-h\ 4 4 4 5 

5 1 ny/^-v^xyx-^-^W-V^agpy 
p hri;!/^— ^rt- >y h^-YP— F\ 5 2 ny/^— 
xyX-9-7 W-\'«a§|57°P F >y h h ^ 

5 3 3y/^-i?xyx^^7u-r-v^^ag|5ypF 



21 



(12) 



#||¥8-2 3 7 2 6 0 
22 



[01] 



1 MM^n 

3 GL'A 



~ 1 b 



'r-^}V H -3 b 



a-^^N /// 
I — \ ^ ■ <~f< ' f — 



6 



2c- ^w^m' 





3 C'-C^EZS] 



'-Id 



1 e - Mjicm 



/// ^\\ 



-If 



[02] 



[07] 



1^4 «5tg W ^1 



3- 



1 2' 



5 



[09] 



[010] 







S4 

s 


aa 






44 




r 






4fi 


ST 




SID 




U 


CBC 


1 CFI 


Stag 




CPCfi-PW V-fir-K 


PAB 




Bt&g 


Uuth 



SAI-PSO 
3 1 

h 



SAB-PC9 



8AH-PWf H/-* 

H — c-H 



32 



H 1 1 



\ V 



41 



(7CS-PDU 



^ CPCS-PDU ^ 
42 



(13) 



#rfS¥8-2 3 7 2 6 0 



[03] 
3 



16 15 



.. 
















mmgm. 1 a 


VP 1 






VC 1 


m^mrn-L b 


VP2 




1 b 


VC 2 




VP3 




ji^tsiis 1 c 


VC3 




VP4 






VC4 


flg^SSS 1 e 


VPS 




iS3|Ei£B 1 e 


VC5 




VP6 






VC 6 



[04] 



[08] 











vpiii 


TCI« 










VPi 























[Hi 1] 



8 7 6 



S 4 



3 2 



2 2- 
2 1-s 



2 3 



2 4 
2 6 



rfjex::„r! 



y ^I 



1 

2 
3 
4 

6 * 

7 h 
6 

9 



S8 



mm 



53 



PAJ (ctCMJU CPI Leflfth CBC ^ 



h- 

CPCS-FDtr 



CPCS-PDd (tH? 

— S" 



9 2 



(14) 



^$lfl¥8-2 3 7 2 6 0 



[05] 



1 3] 



3 c' H 




ATM 


i 3 V^T— 5^X^35 

i?-:rv"f'^ i 




ATMP-f-V 





[H6] 
3 







1 5 




1 7 






























VP 1 




mmm. i a 


VC 1 








VP 2 




m^mw: 1 b 


VC 2 








VP3 






VC3 






1 d 


VP4 




iS^HS 1 d 


VC4 . 






^M^m. 1 e 


VPS 




li^^iS 1 e 


VC 5 








VP 6 

... . 






VC 6 










VCO 













4a 





. . . 






mm 






TFIM 






VPIO 


rcio 




TPll 


veil 















imi 9] 



6 2 



6 1 



▼^6 7 



I/' 



^fl 3 
6 4 



8 5 



#|fl¥8-2 3 7 2 6 0 



CHI 2] 



la'- 













i 7^-7- i" 



3b 




-en 



\ fTy-^J\f l ''4a 



2 0-^ 



1 c — 



3 c'-C^HZS 



1 e ~ 

1—1 d . 

I =r—^f^ l "3 d 3 "r—VJ^ 



~2e 
4 e 



~ 1 f 

3 f 



CSl 4] 



[02 1] 



it 















VFlit 


ycilt 




TPiil 




(TBtt. jti6'r«l*jr9^3r} 


i--IO 


VPIO 


TCia 


r-M 


mi 


veil 






vpao 


TC30 


r-^a 


TP21 


VC21 






VP30 


vcao 




TP31 


?C31 






VP40 






TP41 


7C41 






VP50 


vcso 




TP51 


VC51 



















5 4 



2 2^.j— 



2 3' 



2 5- 



2 4-^ 
2 6- 







QFC 



:*:i:f: 



PI .us, CLP 



H£C 



3 
4 

5 4 

6 ^ 

7 f 
8 

9 

5 3 



#M¥8-2 3 7 2 6 0 



[01 5] 



7 a c 



4f O' A -rfffriy \ 



3 c 

1 c ^ 



-777 T- 

ILL \ 



-Id 



[01 6] 



3 a "I ^—-yW 



'r—y'Af I' '3 b 



8 a 



o.\% /// 
— \^ v^^' ' - t — 



~ 1 b 



y—7 



2 c 
4 c 



' I "^-^^ I 





i/t \\\ 



~ 2 e 
4e 



1 c — 



3 o'-[^EZ^ 



1 e 



1 d 



/// \\\ 



~ 1 f 



;^EZS"3 f 




(17) 



#||¥8-2 3 7 2 6 0 



[02 0] 




(72)^# Ajb^va 

#^/iimii#m±j!ia5TBi#i^ 



(72)^i^# ¥a 

nmmp^^mmimms i ri i # 2 



